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SYSTEMS AND METHODS FOR
ACTIVATING DEVICES

BACKGROUND INFORMATION

Activating a smart phone for use over wireless networks
typically involves receiving the smart phone that includes a
physical subscriber 1dentity module (SIM) card. The SIM
card 1s typically pre-provisioned with information that
allows a user of the smart phone to contact a wireless service
provider to activate the smart phone. For example, the SIM
card includes a profile that can be authenticated with back-
end servers of the wireless service provider to activate the
smart phone.

With the increased use of embedded SIMs (eSIMs) on
newer smart phones, also referred to as embedded universal
integrated circuit cards (eUICCs), activating a smart phone
has become more cumbersome. For example, when a cus-
tomer receives a new smart phone and wishes to establish a
new wireless service with a wireless service provider, no
wireless service provider profile i1s prestored on the eSIM.

For some service providers, to activate a new service for
a mobile device with an eSIM, the wireless service provider
may require the user to download an application associated
with the wireless service provider, followed by using a quick
response (QR) code provided at the point-of-sale location
where the mobile device was purchased or a QR code
provided on a paper included 1n the packaging with the new
mobile device. The user/customer may use the camera
function of the mobile device to scan the QR code, followed
by a number of additional steps to obtain information based
on the QR code and then download a profile to be stored 1n
the eSIM/eUICC. Such steps associated with activating a
new service for a new mobile device are often time-con-
suming and dithcult for customers to follow. In addition, the
steps described above for activating a new service for a new
mobile device are not available for a scenario 1n which the
user 1s already a customer/subscriber of a wireless service
provider and 1s upgrading his’her mobile device while

maintaining the same telephone number for the new device.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates an exemplary environment i which
systems and methods described herein may be implemented;

FIG. 2 1llustrates an exemplary configuration of compo-
nents implemented in one or more of the devices/elements of
FIG. 1;

FIG. 3 illustrates an exemplary configuration of logic
components included 1n the user device of FIG. 1;

FIGS. 4A and 4B are flow diagrams illustrating process-
ing by various components 1 FIGS. 1-3 associated with an
upgrade order 1n accordance with an exemplary implemen-
tation;

FIG. 5 1s a signal flow diagram associated with the
processing of FIGS. 4A and 4B; a

FIG. 6 15 a flow diagram 1illustrating processing by various
components 1 FIGS. 1-3 associated with a new service
order for a user in accordance with an exemplary imple-
mentation; and

FI1G. 7 1s a flow diagram 1illustrating processing by various
components of FIGS. 1-3 1n accordance with another exem-
plary implementation.

DETAILED DESCRIPTION OF PR
EMBODIMENTS

L1
=y
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The following detailed description refers to the accom-
panying drawings. The same reference numbers 1n diflerent
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2

drawings may identily the same or similar elements. Also,
the following detailed description does not limit the inven-
tion.

Implementations described herein provide for activating a
device with an eSIM. In an exemplary implementation, a
user receiving a new user device that includes an eSIM may
power up the new device. The use device may then auto-
matically interface with elements of a wireless carrier/
service provider network (also referred to herein as service

provider) to activate the device, regardless of whether the
activation involves a new service or 1s associated with a
new/upgrade device for an existing service plan. In either
case, the user device interacts with elements of the service
provider to obtain a SIM profiile for the eSIM. For example,
the user device provides an identifier associated with the
user device to the service provider. If a new or upgrade order
1s pending, the service provider generates an address, such

as a fully qualified domain name (FQDN), of a SIM profile

platform and provides the address to the user device. The
user device may then download and store the SIM profile 1in
the eSIM to activate the user device. In this manner, acti-
vation of a device may be performed without the need for
human 1nteraction, such as the user calling a service center,
interacting with a customer service representative, making
follow-up calls, etc. As a result, the customer experience
with respect to device activation 1s improved and delays
associated with device activation are reduced or eliminated.

FIG. 1 1s a block diagram of an exemplary environment
100 1n which systems and methods described herein may be
implemented. Environment 100 may include user device
110, entitlement device 120, carrier provisioning system
130, SIM provisioning system 140 and network 150. The
clements shown within dotted area 160 (i.e., entitlement
device 120, carrier provisioning system 130 and SIM pro-
visioning system 140) may all be associated with a wireless
service provider that provides wireless services to user
device 110. The elements shown within dotted area 160 may
also be interconnected via an internal company network,
such as a local area network or wide area network, that
includes wired, wireless and/or optical connections between
the elements 1llustrated in FIG. 1. In other implementations,
the devices 1llustrated within dotted area 160 may be directly
coupled or indirectly coupled to each other via an external
network, such as the Internet.

User device 110 may include a mobile device, such as
wireless or cellular telephone device (e.g., a conventional
cell phone with data processing capabilities), a smart phone,
a personal digital assistant (PDA) that can include a radio-
telephone, etc. In another implementation, user device 110
may include any type of mobile or fixed computer device or
system, such as a personal computer (PC), a laptop, a tablet
computer, a notebook, a netbook, a wearable computer (e.g.,
a wrist watch, eyeglasses, etc.), a game playing device, a
music playing device, a home appliance device, a home
monitoring device, an Internet of things (IoT) device, etc.,
that may include communication functionality. User device
110 may connect to network 150 and other devices 1n
environment 100 (e.g., entitlement device 120, carrier pro-
visioning system 130 and SIM provisioning system 140,
etc.) via any conventional technique, such as wired, wire-
less, optical connections or a combination of these tech-
niques. User device 110 and the person associated with user
device 110 (e.g., the party holding or using user device 110)
may be referred to collectively as user device 110 1n the
description below. In an exemplary implementation, user
device 110 may include a mobile or fixed device that
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includes an embedded subscriber 1dentity module (eSIM), as
described 1n more detail below.

Entitlement device 120 may include one or more com-
puter devices and systems associated with providing ser-
vices via network 150. For example, 1n one implementation,
entitlement device 120 may correspond to a front end or an
interface to a wireless carrier’s point-of-sale (POS) and/or
billing system. For example, entitlement device 120 may be
associated with a wireless service provider that provides
wireless services, such as cellular telephone and data ser-
vices to user device 110 via network 150. Entitlement device
120 may store and/or access other devices that store infor-
mation regarding service plans and orders for a large number
of user devices (also referred to herein as customers or
subscribers). Entitlement device 120 may also communicate
with user device 110, carrier provisioning system 130 and/or
SIM provisioning system 140 to facilitate activation of user
device 110 for a new service, an upgrade to an existing
service, etc., as described 1n detail below.

Carrier provisioning system 130 may include one or more
computing devices or systems that act as a backend for a
wireless carrier to facilitate operations of network 150. For
example, carrier provisioning system 130 may include bill-
ing-related systems/databases, an electronic telephone num-
ber inventory (ETNI), a mobile terminating access service
(MTAS), a home subscriber server (HSS), a unified data
management (UDM) function, etc. Carrier provisioning sys-
tem 130 may interact with entitlement device 120 and SIM
provisioming system 140 to facilitate activation of user
device 110, as described in detail below.

SIM provisioning system 140 may include one or more
computing devices or systems that provide for remote pro-
visioning ol SIM profiles to user devices 110. For example,
SIM provisioning system 140 may include a subscription
manager—data preparation (SM-DP) device that stores SIM
profiles that may be downloaded to user devices 110 to
enable a customer to activate a new line/service, upgrade an
existing service with a new device, etc.

Network 150 may include one or more wired, wireless
and/or optical networks that are capable of receiving and
transmitting data, voice and/or video signals. For example,
network 140 may include one or more public switched
telephone networks (PSTNs) or other type of switched
network. Network 150 may also include one or more wire-
less networks and may include a number of transmission
towers for receiving wireless signals and forwarding the
wireless signals toward the intended destination. Network
150 may further include one or more satellite networks, one
or more packet switched networks, such as an Internet
protocol (IP) based network, a local area network (LAN), a
wide area network (WAN), a personal area network (PAN),
a WiF1 network, a Bluetooth network, an intranet, the
Internet, or another type of network that i1s capable of
transmitting data. Network 150 provides wireless packet-
switched services and wireless Internet protocol (IP) con-
nectivity to user devices 110 to provide, for example, data,
voice, and/or multimedia services.

The exemplary configuration illustrated in FIG. 1 1s
provided for simplicity. It should be understood that a
typical environment may include more or fewer devices than
illustrated in FIG. 1. For example, environment 100 may
include a large number (e.g., thousands or more) of user
devices 110, multiple entitlement devices 120, carrier pro-
visioning systems 130 and SIM provisioning systems 140.
In addition, environment 100 (e.g., network 150) may
include additional elements, such as evolved NodeBs (eNo-
deBs), next generation NodeBs (gNodeBs), base stations,
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4

switches, gateways, routers, monitoring devices, etc., that
aid 1n routing data and providing information of interest.

Various functions are described below as being performed
by particular components 1n environment 100. In other
implementations, various functions described as being per-
formed by one device may be performed by another device
or multiple other devices, and/or various functions described
as being performed by multiple devices may be combined
and performed by a single device.

FIG. 2 illustrates an exemplary configuration of a device
200. Device 200 may correspond to or include elements
implemented 1n user device 110, entitlement device 120,
carrier provisioning system 130 and SIM provisioning sys-
tem 140. Referring to FIG. 2, device 200 may include bus
210, processor 220, memory 230, input device 240, output
device 250 and communication interface 260. Bus 210 may
include a path that permits communication among the ele-
ments of user device 110.

Processor 220 may include one or more processors,
microprocessors, or processing logic that may interpret and
execute nstructions. Memory 230 may include a random
access memory (RAM) or another type of dynamic storage
device that may store information and instructions for
execution by processor 220. Memory 230 may also include
a read only memory (ROM) device or another type of static
storage device that may store static information and 1nstruc-
tions for use by processor 220. Memory 230 may further
include a solid state drive (SDD). Memory 230 may also
include a magnetic and/or optical recording medium (e.g., a
hard disk) and its corresponding drive.

Input device 240 may include a mechanism that permaits
a user to input information, such as a keyboard, a keypad, a
mouse, a pen, a microphone, a touch screen, voice recog-
nition and/or biometric mechanisms, etc. Output device 250
may 1nclude a mechanism that outputs information to the
user, including a display (e.g., a liquid crystal display
(LCD)), a printer, a speaker, etc. In some implementations,
a touch screen display may act as both an mnput device and
an output device.

Communication interface 260 may include one or more
transceivers that device 200 uses to communicate with other
devices via wired, wireless or optical mechanisms. For
example, communication interface 260 may include one or
more radio frequency (RF) transmitters, receirvers and/or
transceivers and one or more antennas for transmitting and
receiving RF data via network 150. Communication inter-
face 260 may also include a modem or an Ethernet interface
to a LAN or other mechanisms for commumcating with
elements 1n a network, such as network 150 or another
network.

The exemplary configuration illustrated i FIG. 2 1s
provided for simplicity. It should be understood that device
200 may include more or fewer devices than 1llustrated 1n
FIG. 2. In an exemplary implementation, device 200 per-
forms operations in response to processor 220 executing
sequences ol instructions contained 1n a computer-readable
medium, such as memory 230. A computer-readable
medium may be defined as a physical or logical memory
device. The software instructions may be read into memory
330 from another computer-readable medium (e.g., a hard
disk drive (HDD), SSD, etc.), or from another device via
communication interface 260. Alternatively, hard-wired cir-
cuitry may be used in place of or in combination with
soltware instructions to implement processes consistent with
the 1mplementations described herein. Thus, implementa-
tions described herein are not limited to any specific com-
bination of hardware circuitry and software.
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FIG. 3 1s an exemplary block diagram of components
implemented in user device 110. In an exemplary imple-
mentation, all or some of the components 1llustrated 1n FIG.
3 may be implemented by processor 220 executing software
istructions stored in memory 230.

Referring to FIG. 3, user device 110 includes eUICC 310,
local profile assistant logic 320 and carrier application 330.
cUICC 310 may be an embedded memory device that 1s used
to store an eSIM profile. The eSIM profile may store a user’s
subscription information and network setting-related infor-
mation and allows user device 110 to connect to a wireless
network (e.g., network 150). In one implementation, eUICC
310 may be part of memory 230 (FIG. 2). In accordance with
implementations described herein, eUICC 310 may not
come pre-loaded with a SIM profile associated with a
wireless service provider, such as the wireless service pro-
vider associated with entitlement device 120. User device
110 may interact with one or more of the elements illustrated
in FI1G. 1 to obtain a SIM profile that will be stored 1n eUICC
310, as described 1n detail below.

Local profile assistant (LPA) logic 320 may 1nclude logic
associated with interfacing with eUICC 310 and carrier
application 330 to activate user device 110. In an exemplary
implementation, LPA logic 320 may be part of the operating
system of user device 110 which 1s stored 1n memory 230
and executed by processor 220. LPA logic 320 may interact
with carrier application 330 to obtain an eSIM profile that
will be stored 1n eUICC 310.

Carrier application 330 may include an application stored
in memory 230 and executed by processor 220 to perform
various actions associated with user device 110. For
example, 1 one implementation, carrier application 330
may be associated with a particular service provider, such as
a service provider associated with entitlement device 120,
carrier provisioning system 130 and SIM provisioning sys-
tem 140. Carrier application 330 may be loaded on user
device 110 at the time of manufacturing or purchasing of
user device 110. For example, if user device 110 1s ordered
from the service provider associated with entitlement device
120, carrier application 330 may be loaded on user device
110 by the service provider or the device manufacturer. In
other implementations, carrier application 330 may be
downloaded to user device 110 at the time of activating user
device 110. In either case, carrier application 330 may
interface with a wireless service provider to obtain a SIM
profile for user device 110, as described 1n detail below.

Although FIG. 3 shows exemplary components of user
device 110, 1n other implementations, user device 110 may
include fewer components, diflerent components, differently
arranged components, or additional components than
depicted 1n FIG. 3. In addition, functions described as being
performed by one of the components 1n FIG. 3 may alter-
natively be performed by another one or more of the
components of user device 110.

FIGS. 4A and 4B are flow diagrams 1llustrating process-
ing associated with activating user device 110 associated
with an upgrade order. The term “upgrade order” as used
herein refers to a current customer/subscriber of a wireless
service provider subscribing to an upgrade service, such as
purchasing a new smart phone while maintaining the cus-
tomer/subscriber’s existing mobile directory number
(MDN) for the new mobile device. The flow diagram of
FIGS. 4A and 4B are described 1in conjunction with the
signal flow diagram of FIG. 5. Processing may begin with a
customer receiving a new user device 110 and powering up
the new user device 110 (FIG. 4A, block 410). Upon

powering up, user device 110 may launch and display a user
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interface requesting that the user select from a number of
different wireless/cellular service providers. In other imple-
mentations, user device 110 may be configured to interface
with one particular service provider and may not provide a
number of different options for the user. In either case,
assume that the user selects the service provider associated
with his/her existing wireless service, such as the service
provider associated with entitlement device 120 (block 410,
FIG. §, 502).

As described above, carrier application 330 may be asso-
ciated with a particular service provider and may be loaded
on user device 110 at the time of purchase of user device
110. Alternatively, in response to the selection correspond-
ing to entitlement device 120, user device 110 may down-
load carrier application 330 from the selected service pro-
vider, such as from entitlement device 120, via a WikF1
connection or other public/shared Internet connection. In
cither case, after the user selects the particular wireless
service provider, carrier application 330 launches (block
420). Carrier application 330 may output a user interface via
a display screen of user device 110 and request that the user
login. The user may then provide customer login informa-
tion associated with his/her account with the wireless service
provider (block 420; FIG. 5, 502). Upon receiving the
customer login information, carrier application 330 may
communicate with LPA logic 320 to obtain the eUICC
identifier/1dentification (eID) or international mobile equip-
ment 1dentity (IMEI) number (also referred to herein as
IMEI) associated with user device 110 and stored in LPA
logic 320 (block 430). The eID and/or IMEI stored 1in LPA
logic 320 are each umique to user device 110.

Carrier application 330 may then send a query to entitle-
ment device 120 to check for a customer order, such as an
upgrade order or an order for a new service/line (block 430;
FIG. 5, 510). Carrier application 330 may send the query via
a WiF1 or other public/shared Internet connection. Entitle-
ment device 120 receives the query and determines if the
elD and/or IMFEI 1s associated with a customer order (block
440). For example, entitlement device 120 may query one or
more backend systems, such as a billing system/order sys-
tem associated with service provider 120 to determine 1t the
customer has a pending upgrade order (e.g., purchased a new
device). If an upgrade order corresponding to the elD/IMFEI
1s found (block 440—ves; FIG. 5, 512), entitlement device
120 may send a message to user device 110 inquiring
whether the user would like to activate user device 110 (FIG.
5, 520).

Use device 110 receives the message and outputs a
message mquiring whether the user wishes to activate user
device 110 (block 450). For example, carrier application 330
receives the message from entitlement device 120 and
outputs a message via output device 250 (e.g., an LCD
screen) asking the user to confirm that he/she wishes to
activate user device 110. Assume that the user elects to
activate user device 110 (block 450; FIG. §, 522). Carrier
application 330 receives the user mput and sends an acti-
vation request to entitlement device 120 (FIG. 5, 530).

Entitlement device 120 receives the activation request and
generates a message mstructing carrier provisioning system
130 to release or activate the pending upgrade order for user
device 110 (block 460). Entitlement device 120 may then
transmit the activate pending order message to carrier pro-
visioning system 130 (FIG. 5, 540). In an exemplary imple-
mentation, the activate pending order message includes the
elD and/or IMEI of user device 110. Carrier provisioning
system 130 receives the activate pending order message.
Carrier provisioning system 130 may then create a new
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record for user device 110 including a SIM profile, and
delete old records associated with the user’s prior mobile
device, including the prior SIM profile (block 460, FIG. 5,
542). For example, carrier provisioning system 130 may
create a new record(s) 1n a “production” or active home
subscriber server (HSS) or unified data management (UDM)
function and delete existing records in the active HSS or
UDM associated with the customer’s previous mobile
device. At this point, the user’s previous mobile device,
which had wireless service with the service provider asso-
ciated with entitlement device 120, may be eflectively
deactivated. In an exemplary implementation, creating the
active record in the production/active HSS or UDM may
include moving the record for the new mobile device from
a “pending” HSS or UDM to the active HSS or UDM.

Carrier provisioning system 130 may also signal SIM
provisioning system 140 to change the state of the reserved
or stored SIM profile associated with the eID/IMEI to a
downloadable state (FIG. 4B, block 470; FI1G. 5, 550). For
example, when an order for a user device 110 1s placed, an
eSIM profile may be reserved for a particular eSIM 1denti-
fied by an eID/IMEIL. SIM provisioning system 140 receives
the message and sets the SIM profile for user device 110 1nto
a ready for download state (FIG. 5, 552). Carrier provision-
ing system 130 may also send an upgrade order released
message to enftitlement device 120 (FIG. 5, 560). The
upgrade order released message may include information
indicating that the upgrade order has been successiully
transitioned or released from a pending state to an active
state (e.g., success), along with the fully qualified domain
name (FQDN) of SIM provisioning system 140. Entitlement
device 120 recerves the upgrade order released message and
forwards an activate upgrade order message to user device
110 (block 475; FIG. 5, 570). The activate upgrade order
message 570 may include a successiul order release indica-
tion and an address associated with SIM provisioning sys-
tem 140, such as the FQDN of SIM provisioning system
140.

User device 110 receives the activate order response 370,
including, for example, the FQDN of SIM provisioning
system 140. LPA logic 320 of user device 110 obtains the
FQDN of SIM provisioning system 140 from activate order
response message 370. For example, carrier application 330
may receive the FQDN of SIM provisioning system 140 and
forward the FQDN to LPA logic 320. LPA logic 320 may
then automatically send a SIM profile request to SIM
provisioning system 140, using the obtained FQDN, for the
SIM profile (block 480; FIG. 5, 580). LPA logic 330 may
include the eID/IMEI of user device 110 with the SIM
profile request message 380. SIM provisioning system 140
receives the request and downloads the SIM profile, based
on the eID/IMEI, to user device 110 (block 485; FIG. 5,
590). User device 110 recerves the SIM profile and stores the
SIM profile 1n eUICC 310 (block 490). For example, LPA
logic 320 may store the SIM profile in eUICC 310. In an
exemplary implementation, upon storing the SIM profile 1n
eUICC 310, user device 110 1s activated with the wireless
service provider (block 490; FIG. 5, 592). In other imple-
mentations, LPA logic 320 and/or carnier application 330
may generate a relresh command to update the eSIM profile
in eUICC 310, resulting 1n activation of user device 110. In
either case, a user may activate an upgrade order for the new
mobile device (1.e., user device 110) 1n an eflicient manner.
That 1s, user device 110 may be activated without the user
having to call customer service and interact with a customer
services representative, without the user device having to
scan a QR code, efc.
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Referring back to FIG. 4A, 11 entitlement device 120 does
not 1dentily an existing order for user device 110 (block
440—mno), entitlement device 120 may send a message to
user device 110 indicating that no order exists (FIG. 4A,
block 495). Further processing associated with the scenario
in which no order 1s found 1s described below with respect
to FIG. 7.

As described above, a customer may activate an upgrade
order associated with a new mobile device. In other
instances, a customer may decide to activate a new line/
service. FIG. 6 1s a signal flow diagram associated with a
customer adding new line. Processing may begin 1 a
manner similar to that described above with respect to FIGS.
4A, 4B and 5. For example, a customer at user device 110
may power up user device 110, select a particular carrier and
login (FIG. 6, 602).

Upon recerving the customer login information, carrier
application 330 may communicate with LPA logic 320 to
obtain the eID/IMEI of user device 110 stored in LPA logic
320. Carrier application 330, which may be previously
loaded on user device 110 or downloaded to user device 110,
may then send a query to entitlement device 120, via a Wik1
or other public/shared Internet connection, to check for a
customer order, such as a new line order (FIG. 6, 610).
Entitlement device 120 receives the query and determines 1f
the eID/IMEI 1s associated with a new line order. For
example, entitlement device 120 may use the elD/IMEI of
user device 110 to query one or more backend systems, such
as a billing system/order system associated with entitlement
device 120, to determine 11 the customer has a pending order
for a new line. If an order for a new line corresponding to
the eID/IMEI 1s found (FIG. 6, 612), entitlement device 120
may send a message to user device 110 inquiring whether the
user would like to activate the new line (FIG. 6, 620).

Use device 110 receives the activate request message and
outputs a message to the user mquiring whether the user
wishes to activate the new line. For example, carrier appli-
cation 330 receives the message from entitlement device 120
and outputs a message via output device 250 (e.g., an LCD
screen) asking the user to confirm that he/she wishes to
activate the new line. Assume that the user elects to activate
the new line (FIG. 6, 622). Carrier application 330 receives
the user input and sends an activation request to entitlement
device 120 (FIG. 6, 630).

Entitlement device 120 may then transmit an activate
pending new line order message to carrier provisioning
system 130 (FIG. 6, 640). In an exemplary implementation,
the activate pending new line order message includes the
cID/IMEI of user device 110. Carrier provisioning system
130 receives the activate pending new line message, 1den-
tifies an address associated with SIM provisioning system
140, such as the FQDN of SIM provisioning system 140, and
forwards the FQDN of SIM provisioning system 140 to
entitlement device 120 (FIG. 6, 650). Entitlement device
120 receives the FQDN of SIM provisioning system 140 and
forwards an activate new line order response message to
user device 110 (FIG. 6, 660). The activate new line order
response message 660 may include a successiul new line
order indication and the FQDN of SIM provisioning system
140.

User device 110 receives the activate new line order
message. LPA logic 320 of user device 110 may obtain the
FQDN of SIM provisioning system 140 from the active new
line order response message 660 (FIG. 6, 662). LPA logic
320 may then send a query to SIM provisioning system 140,
using the obtained FQDN, for the SIM profile (FIG. 6, 670).
LPA logic 330 may include the eID/IMEI of user device 110
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with the SIM profile request message 670. SIM provisioning,
system 140 receives the query and downloads the SIM
profile to user device 110 (FIG. 6, 680). User device 110
receives the SIM profile and stores the SIM profile 1n eUICC
310. For example, LPA logic 320 may store the SIM profile
in eUICC 310. Upon storing the SIM profile in eUICC 310,
user device 110 1s activated with the wireless service pro-
vider (FI1G. 6, 682). In some implementations, LPA logic 320
and/or carrier application 330 may generate a refresh com-
mand to update the eSIM profile 1n eUICC 310, resulting in
activation of user device 110. In either case, a user may
activate a new line order for a new mobile device 1n a very
eilicient manner and without having to manually 1nitiate a
contact with customer service, scan a QR code, etc.

As described above, a customer may activate an upgrade
order associated with a new mobile device and activate an
order associated with a new line. In other instances, a
customer may wish to activate user device 110 1n which no
prior order has been made (FIG. 4A, block 440—mno). FIG.
7 1s a signal flow diagram associated with a customer
attempting to activate a new device for which no pending
order exists. That 1s, the user may have purchased a new
mobile device that includes an eSIM, and wishes to establish
service for the mobile device with a wireless service pro-
vider with which the user 1s not a current customer.

Processing may begin 1n a manner similar to that
described above with respect to FIGS. 4A, 4B and 5. For
example, a customer at user device 110 may power up user
device 110, select a particular carrier and launch carrier
application 330 (FIG. 7, 702). As described above, carrier
application 330 may be previously loaded on user device
110 or downloaded to user device 110 via a WiF1 or
public/shared Internet connection. The user may also pro-
vide a login for carrier application 330 (FIG. 7, 702).

Upon recerving the customer login, carrier application
330 may communicate with LPA logic 320 to obtain the
c¢ID/IMEI stored 1 LPA logic 320. Carrier application 330
may then send a query to entitlement device 120, via a Wik1
connection, to check for a customer order, such as an
upgrade order or a new line order (FIG. 7, 710). Entitlement
device 120 receives the query and determines if the elDy/
IMEI 1s associated with a customer order (FIG. 7, 712). For
example, entitlement device 120 may query one or more
backend systems, such as a billing system/order system
associated with entitlement device 120 to determine if the
customer has a pending order. Assume that no order corre-
sponding to the eID/IMEI 1s found (FIG. 7, 712). In this
case, entitlement device 120 may send a message to user
device 110 indicating that no order exists for user device 110
(FI1G. 7, 720).

User device 110 receives the message and carrier appli-
cation 330 may output a user iterface (e.g., via output
device 250, such as an LCD screen of user device 110)
inquiring whether the user would like to activate new service
for user device 110 (FIG. 7, 722). In this scenario, the user
may be provided with various wireless service plans, includ-
ing an amount of data user per month, call minutes per
month, monthly costs, etc. The user may then select the
appropriate plan and may interact with entitlement device
120 to obtain and download a SIM profile for eSIM 310 1n
a manner similar to that described above, for example, with
respect to FIG. 6.

Implementations described herein provide for activation
of user devices with eSIMs that do not include previously
loaded SIM profiles associated with a particular service
provider. The activation 1s provided in a seamless manner
for all types of customer orders, include an upgrade order
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and an order for a new service. In each case, the activation
1s provided with little to no human interaction on the part of
the user and service provider and improves the customer’s
experience with respect to activating a new device. Since
little to no human interaction 1s needed for activation, the
activation process also reduces congestion/delays at the
service provider’s support system and improving customer
satisfaction with respect to activating a new device.

The foregoing description of exemplary implementations
provides 1llustration and description, but 1s not intended to
be exhaustive or to limit the embodiments to the precise
form disclosed. Modifications and variations are possible 1n
light of the above teachings or may be acquired from
practice of the embodiments.

For example, features have been described above with
respect to activating a user device, such as a smart phone. In
other implementations, other types of devices may be acti-
vated 1n a similar manner. For example, fixed devices, such
as IoT devices using machine-type communications that
include eSIMs may be activated 1n a similar manner to that
described above.

Further, while series of acts have been described with
respect to FIGS. 4A and 4B and signal flows with respect to
FIGS. 5-7, the order of the acts and/or signal flows may be
different in other implementations. Moreover, non-depen-
dent acts may be implemented in parallel.

To the extent the atorementioned embodiments collect,
store or employ personal information of individuals, it
should be understood that such information shall be col-
lected, stored and used in accordance with all applicable
laws concerning protection of personal information. Addi-
tionally, the collection, storage and use of such information
can be subject to consent of the individual to such activity,
for example, through well known “opt-in” or “opt-out”
processes as can be appropriate for the situation and type of
information. Storage and use of personal information can be
in an appropriately secure manner retlective of the type of
information, for example, through various encryption and
anonymization techniques for particularly sensitive infor-
mation.

It will be apparent that various features described above
may be implemented in many different forms of software,
firmware, and hardware 1n the implementations 1llustrated 1n
the figures. The actual software code or specialized control
hardware used to implement the various features i1s not
limiting. Thus, the operation and behavior of the features
were described without reference to the specific software
code—it being understood that one of ordinary skill 1n the
art would be able to design software and control hardware to

implement the various features based on the description
herein.

Further, certain portions of the mvention may be imple-
mented as “logic” that performs one or more functions. This
logic may include hardware, such as one or more processors,
microprocessor, application specific integrated circuits, field
programmable gate arrays or other processing logic, soft-
ware, or a combination of hardware and software.

In the preceding specification, various preferred embodi-
ments have been described with reference to the accompa-
nying drawings. It will, however, be evident that various
modifications and changes may be made thereto, and addi-
tional embodiments may be implemented, without departing
from the broader scope of the mvention as set forth in the
claims that follow. The specification and drawings are
accordingly to be regarded in an illustrative rather than
restrictive sense.
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No element, act, or mstruction used in the description of
the present application should be construed as critical or
essential to the invention unless explicitly described as such.
Also, as used herein, the article “a” 1s intended to include
one or more 1tems. Further, the phrase “based on” 1s intended

to mean “based, at least in part, on” unless explicitly stated
otherwise.

What 1s claimed 1s:

1. A method, comprising:

receiving, from a user device, identification imformation

associated with the user device;

determining, by a wireless service provider, whether the

user device 1s associated with a first order correspond-
ing to a new service associated with the wireless
service provider or a second order corresponding to an
existing service associated with the wireless service
provider;

activating the second order, by the wireless service pro-

vider, 1n response to determining that the user device 1s
associated with the second order;

identifying, by the wireless service provider, address

information of a network device associated with obtain-
ing a subscriber identity module (SIM) profile for the
user device:

forwarding the address information of the network device

to the user device;

receiving, by the network device, a request from the user

device for the SIM profile; and

transmitting, by the network device, the SIM profile to the

user device 1n response to recerving the request,
wherein the activating the second order comprises:
creating a new record associated with activating the
user device, and
deleting an existing record associated with a second
user device that was previously active and 1s asso-
ciated with a same subscriber that 1s associated with
the user device.

2. The method of claim 1, wherein the address informa-
tion comprises a fully qualified domain name (FQDN) of the
network device, and the method further comprises:

determining that the user device 1s associated with the first

order; and

transmitting the FDQN of the network device to the user

device 1n response to determining that the user device
1s associated with the first order.

3. The method of claim 1, wherein the identification
information comprises an embedded universal integrated
circuit card (eUICC) identifier (eID) or an international
mobile equipment 1dentity (IMEI) number associated with
the user device.

4. The method of claim 1, wherein the activating the
second order comprises:

designating the SIM profile stored in the network device

for download.

5. The method of claim 1, further comprising:

moving information associated with the second order

from a first storage location associated with pending
orders to a second storage location associated with
activated user devices.

6. The method of claim 5, wherein the second storage
location comprises a home subscriber server or a unified
data management function associated with the wireless
service provider.

7. The method of claim 1, turther comprising;:

determining that the user device 1s not associated with the

first order or the second order; and
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providing information to the user device regarding

options for wireless service.

8. The method of claim 1, wherein the receiving 1denti-
fication information comprises receiving the identification
information via an application associated with the wireless
service provider and stored on the user device.

9. The method of claim 1, wheremn the SIM profile
transmitted to the user device 1s to be stored in an embedded
SIM card on the user device.
10. A system, comprising:
at least one device comprising at least one processor
configured to:
receive, from a user device, 1dentification information
assoclated with the user device,

determine whether the user device 1s associated with a
first order corresponding to a new service associated
with a wireless service provider or a second order
corresponding to an existing service associated with
the wireless service provider,

activate the second order, 1n response to determining,
that the user device 1s associated with the second
ordet,

identily address information associated with obtaining
a subscriber i1dentity module (SIM) profile for the
user device,

forward the address information to the user device,

receive a request from the user device for the SIM
profile, and

transmit the SIM profile to the user device 1n response
to receiving the request,
wherein when activating the second order, the at least one
processor 1s configured to:
create a new record associated with activating the user
device, and

delete an existing record associated with a second user
device that was previously active and 1s associated
with a same subscriber that 1s associated with the
user device.

11. The system of claam 10, wherein the at least one
processor 1s further configured to:

determine that the user device 1s associated with the first
order, and

transmit the address information to the user device 1n
response to determining that the user device 1s associ-
ated with the first order.

12. The system of claim 10, wherein the address infor-
mation comprises a fully qualified domain name of a net-
work device that stores SIM profiles for a plurality of user
devices.

13. The system of claim 10, wherein the at least one
processor 1s further configured to:

move information associated with the second order from
a first storage location associated with pending orders
to a second storage location associated with activated
user devices.

14. The system of claim 13, wherein the second storage
location comprises a home subscriber server or unified data
management function associated with the wireless service
provider.

15. The system of claim 10, wherein the at least one
device comprises:

a first network device configured to receive customer
requests associated with activating user devices with
embedded SIM cards; and

a second network device configured to provide SIM
profiles for the user devices with embedded SIMs.
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16. A device, comprising:

a memory configured to store instructions;

an embedded universal integrated circuit card (eUICC);
and

at least one processor configured to execute the mnstruc-
tions stored 1n the memory to:

obtain an embedded universal integrated circuit card
(eUICC) 1dentifier (eID) or international mobile

equipment identity (IMEI) number of the device,
forward the elD or IMEI number to a first network

device associated with activating the device,

receive an address associated with a second network
device configured to store a subscriber identity mod-
ule (SIM) profile for the device,

send, using the recerved address, a request for the SIM
profile to the second network device,

receive the SIM profile from the second network

device, and
store the SIM profile 1n the eUICC.
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17. The device of claim 16, wherein the address comprises
a fully qualified domain name (FQDN) of the second
network device.

18. The device of claim 16, wherein the memory 1s
configured to store an application associated with a wireless
service provider and executed by the at least one processor,
and wherein the first network device and second network
device are associated with the wireless service provider.

19. The system of claim 10, wheremn the identification
information comprises an embedded universal integrated
circuit card (eUICC) identifier (eID) or an international
mobile equipment 1dentity (IMEI) number associated with
the user device.

20. The device of claim 16, wherein the first and second
network devices are associated with a wireless service
provider and the device comprises a smart phone.
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